Iranian Journal of ". ; .5 510
Olpl sd Sl g pale
Seed Science and Technology % LB IF »

Vol.: 10, No.: 1, Spring 2021 Voo slar o) o lod cpidd W>
(pp: 71-88) (V1 -AA o)
DOI: 10.22034/ijsst.2020.128623.1313 . )
Research Article gy Yo

SRl a5 (S9u5 O Jodas 1 g by ( Jidiles S yaslh p Il 3y §1 b3
S39w i i (Cucurbita pepo var.styriaca)

o813 (Subwrwr AIeaT T (Sl i ¢ (Squgn uslow! s

Ol dals ol (55 5LaS p sk odSTals 5y (59555 5 ke il (it ST
Ol Aol o8l (55 5aS” p sk 0dSCails (DB Yl 5 Lol 03 8 lils Y
Ol dals ol (5551 p sle 0aSiils (S 5alS 05 slsbl ¥

YR/ VY s 2o )b PN/ AV TSl 55 5 56)

oU>

B s lole S poar 2l3T (5555 S5 S SIS 035 (58T LS S50 5 5 A (58l slasas Ll ) sl i ST s s
e St slad o Sty (i IS Vg e VY0 5 AY (P i) (608 o slar ol (ulo3T slasless s 8 1 51T o b ool S b
3355 9 B L mdls (¥ gob Wlied (a5 555Ul N bl (S 38T il Trichoderma harzianum T8 L el il pe) (s
L5 (s 5255 53 2 5 700 51 Rl b el Y 55b 6lid (s 55557 5V 505l 530 (s 5 28 L gl YL 6lid (2528 5 2B L el N 55l 55
opalS S 055 5 s 4 G5 pat i Sl b Sl 5 iy laas s 5 SIS ST o 5T Sl ()b s (5 Dl i Blie 31
o3 gnn D35 (65 o pad 3 dald Sl by 3 S ol STl e 53587 Sles 53 e el 0r SV 53 S5l Ao o e 3 g 5l e
Do 5 5 S8 Al ()5 e Gl 1L oS 055 s 5 e pas sl (I sl 5 Sl ot ST i) e el 6058 ol s D2l
o & S 1 L 5T ol Ol (s § (51 lod Sy (5l slod Sl enlisl 5 3L 0 Lo ilnST| (8T O o0 6058 RT3 b3 50 )l ) e o it )6
Gl 5T e Rl Ol o5 5l ealiil bl go o 5T Rl dls 4 @58 51 o 53 Waples o 039 530 510U o8 01> 53 2ty dals

A (G ah e Ol Al e dald 4 S SilnST] T

U333 5 clay2 s 5 ¢ e ol i sl (S| ST ST O3

Evaluation of the effect of microorganisms on germination, growth and physiological
indices of pumpkin (Cucurbita pepo var.styriaca) under salinity stress

S.E. Mousavi!, H. Omidi*?, A.O. Saeedizadeh?

1. Master of Seed Science and Technology, Faculty of Agriculture, Shahed University, Tehran
2. Associate Professor and Faculty of Agriculture Member, Shahed University, Tehran
3. Assistant Professor and Faculty of Agriculture Member, Shahed University, Tehran
(Received: Dec. 03, 2019 — Accepted: Apr. 14, 2020)

Abstract

To study the effect of bio-priming on germination, growth and physiological indices of pumpkin under salinity a factorial
experiment in a completely randomized design was conducted in three replications. Experimental treatments were salinity
at four levels (zero, 40, 80 and 120 mM) and biological pre-treated at eight levels (control, inoculation with Trichoderma
harzianum fungi, Azoto bio-fertilizer, phosphate bio-fertilizer, both bio-fertilizer, combination of fungi and azoto bio-
fertilizer, combination of fungi and phosphate bio-fertilizer, fungi and both bio-fertilizer). The highest germination
percentage at the highest salinity level were obtained in Azotobacter biofertilizer treatment and shows significantly
difference with control treatment at the same salinity level. Low levels of salinity had positive effect on growth indices and
caused an increase that these indices. The maximum seedling length in different levels of salinity obtained in the
combination of both biofertilizer treatment. Maximum amount of vigor weighted index obtained in fungi treatment and
increasing of salinity level caused that reduced this trait. With increasing salinity level reduced dry weight of seedling and
was the maximum amount in fungi treatment. The use of microorganisms caused reduced the negative effect of salinity.
With salinity increasing increased the number of antioxidant enzymes and the use of biopriming treatments more increased
the amount of these enzymes in comparison to control which shows these treatments were effective in the reduction of
salinity effect by means of increasing the enzymes. Using of microorganisms with more increasing antioxidant enzymes
compared to control caused the reduction of the negative effect of salinity stress.
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Table 2- Analysis of variance for growth indices of pumpkin under bio-priming and salinity levels.

(Mean Squares) Sl » ks

- - araiyy b S B POy
Ol et CL‘ _ arad, Jdsb araile Jgb axasle Jsb & “’-"’L:s Jdsb ~
!5 ‘ i ol
S.0.vV Root length  Shoot length  Root length/ Plant length Dry weigth
Shoot length
o -
TR 7 32.79%* 7.29%* 0.81** 64.44%% 1.13%*
Bio-priming
o 3 132.53** 26.59%* 0.91** 234.26%* 1.90%*
Salinity
G5 X (s 3 Do oy
- . - 21 6.44** 3.68** 0.24** 16.59** 0.37ns
SalinityxBio-priming
folasT el
S 64 0.77 0.63 0.05 2.04 0.36
Error
(Ao y3) Sl s o
O S - 13.67 15.52 18.30 12.32 12.21

C.V (%)

..u);\}aJL,»\dw);,l;d;.uv\;s-#ﬁa%;qw,emns

ns, * and ** non-significant, Significant at 5% and 1% respectively
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Table 3- Mean comparision of effect of bio-priming and salinity on germination indices of pumpkin seeds

S35 sk Ol e 0k
e ol s - .
s ol ey Y50 o) o Sl s 2 (G o34
L o Germination S . -
Biopriming Salinity levels percent (%) Germination coefficient  p\ean germination
(mM) time (day)
0 84.44 ae 3742a 3.02 hi
(il pote) dals 40 84.44 ae 17.26 de 5.82 be
Control 80 91.11 ab 21.45 Cde 5.91 be
120 71.11 efg 17.29 de 4.88 cg
B1 0 86.66 ad 27.71hc 5.62 be
.. . 40 84.44 ae 20.76 cde 4.93 cg
(SUgsl s yssS)
AL e 4 - 80 91.11 ab 18.34 cde 6 bed
Azotobacter bio-fertilizer 120 60 g 16.87 de 3.62 fi
B2 0 88.89 abc 22.27 be 5.53 be
- . 40 88.89 abc 18.64 cde 6.35 bcd
(yoyb slowd = 3,5)
RIS _’f_ 80 91.11 ab 19.03 cde 5.49 be
Phosphate bio-fertilizer 120 82.22 ae 15.74 de 4.66 dh
0 93.33a 19.48 cde 5.20 cf
B1xB2 40 80 af 16.37 de 6.15 bed
80 75.55 cf 18.06 cde 5.57 be
120 73.33def 12.38 e 8.09 a
0 93.33a 30.67 ab 5.95 be
(Lo 5 B F 40 82.22 ae 17.37 de 5.33 cf
Trichoderma fung| 80 84.44 ae 22.05 be 4.57 dh
120 66.66 fg 19.23 cde 3.26 ghi
0 88.89 abc 24.61 bed 4.15e€i
FxB1 40 82.22 ae 21.04 cde 4.86 cg
80 84.44 ae 19.83 cde 5.06 cf
120 77.77 bf 14.01e 7.15ab
0 71.11 efg 37.11a 2.88i
ExB2 40 80 af 20.38 cde 5.46 be
80 77.77 bf 18.77 cde 5.35 cf
120 77.77 bf 20.13 cde 4.99 cf
0 93.33a 17.05 de 5.86 be
40 84.44 ae 17.12 de 5.89 be
FxB1xB2 80 80 af 17.54 de 5.80 be
120 80 af 15.33 de 6.53 bc

LIl gae sl LSD s, as,0 Ju:;-tch.dpoj;.ﬂ,a,wuwg,fp&u;ni;p
Means followed by similar letters in the same column not significant difference based on LSD test at 5% level probability.
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Table 4- Mean comparision of effect of bio-priming and salinity on growth indices of pumpkin

Sosh ¢ o ety dob cEW) el dsb ety dgb oo wpalS b
ol O P sl (o rdle J b 4 ol
Biopriming Salinity levels Root length Shoot length Root length/ Plant length
(mM) (cm) (cm) Shoot length (cm)
0 9.08 abc 5.54 ah 1.64 ad 14.62 ad
(il pe) dals 40 8.66 af 6.50 ae 1.34 bh 15.16 ad
Control 80 9.08 abc 6.16 af 1.46 af 15.25 ad
120 5.12 klm 3.38ijk 1.39 ag 8.81 hi
0 7.77 by 6.44 ae 1.21dh 14.22 be
(S5l 3250 BL 40 8.66 af 5.12 di 1.71bh 13.78 bf
Azotobacter bio-fertilizer 80 6.87 gj 4.58 gj 1.66 af 11.451g
120 3.91m 2.75 jki 1.13¢h 74110
0 7.18 di 4.30 hij 1.67 abc 11.48 fg
Gl 6laud (g j 5,5 B2 40 8.50 bg 5.75 ah 1.51 af 14.25 be
Phosphate bio-fertilizer 80 8.87 ad 6 ag 1.47 af 14.87 ad
120 4.251Im 2.75 kl 1.55 ae 7j
0 10.25a 6.83 abc 1.51af 17.08 a
B1xB2 40 8.55 ag 6.58 ae 1.30 bh 15.13 ad
80 8.58 af 6.83 abc 1.25ch 15.41 ad
120 5.08 kim 5.41 ch 0.93h 10.50 gh
0 5.50 jm 5 gj 1.11eh 10.50 gh
Ly S5 B F 40 8.50 bg 4.75 fj 1.8la 13.25 cg
120 0.93n 2.181 0.40 i 3.12 k
0 9.41 ab 7.08 a 1.33 bh 12.70 ab
FxB1 40 7.08 gj 6.62 ad 1.09 fgh 13.70 bf
80 7.54 ch 5.16 di 1.46 af 12.70 dg
120 237 n 2121 1.14eh 4.49 jk
0 2.37n 212n 1.14¢eh 4.49 jk
FxB2 40 8 bg 6.42 ijk 1.30 bh 14.42 be
80 0.9 1n 3.74 kim 0.25i 4.66 jk
120 091n 3.74 kim 0.25i 4.66 jk
0 8.72 ae 7ab 1.26 ch 15.72 abc
40 6.95 fj 6.16 af 1.13 eh 13.12 cg
FxB1xB2 80 6.08 hk 5.45 bh 123 ¢ch 11.08 fgh
120 5.11 kim 5 ei 0.94 gh 10.56 gh

51 13 e D5l LSD a5 b Ao y3 8 ezt o 53 O g2 a3 il Cos bl Sla
Means followed by similar letters in the same column not significant difference based on LSD test at 5% level probability.
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Table 5- Effect of bio-priming and salinity on seed vigor weight index and dry weight indices

o8 g8
B 2 g G, = u £
e T S S T -
et T S N - N S - S S
Priming levels 2 8 = 2 18 2 U= it ind 2
b D E %2 35 -
o 20 D ~ '=
a2 38 =
< ~ o
) e 9852¢ 60.86% 10056 84.84% 109.17° 97.13% 2487°  79.85%
Seed Vigor Weight Index
( /) L oS oy
o w N 1172 0.72% 1132 1.032 1.262 1142 0.32° 0942
Dry weight (gr)

1 3 g D5l LD gy b do 35 0 Szt pelans 53 85 2 53 alie U3 b (slaKilee
Means followed by similar letters in the same column not significant difference based on LSD test at 5% level probability.

o5 Ll s amaiay sk Rl el cpl s T
LS 51 (65l (Sl 5 Lol 3 15 0l Cd
|y aia s Bl i g osls 328 1y (dny i
03,5 el 1y olE 3L 5550 OT ASlsn b dins o talS”
P 3 53 S 3)ly gler el g g eSS
$lols DLl opl s 25 4 psbie DL
FaS Ul a5 53 o a8 ol il g la il
SlaeSLlisl (55 55 LT pazd 5 gl8 tdw 40 OT
gz (Shannon and Grieve, 1999) 4_al . J s
(Stephanie et al., 2005) Ol,Ker 5 Slizwl G
il s araty, dsb 2alS S 0 e ol o,
S35 2 K5 25T 55 55 (el AT OB
S 48 515 4s el Cakile maritime oS
st g dr il g araiy ) I b S el )50
Wl G e o planil Slaio b 2o leST o) ol
Sosh 4 @V sl U 055 (558 olS 5
e 8 5 31487 bl Ol Ol on 5 0310 0L 5 55
Jsb aals bY¥s 51 S dib o Cans ols ST
Sge Fatan 4 (6 ol 5 Lyl 3 ol sl

N @M alge Jasl pue b 2ol 4 55 5 p e sutST

A

Bl Job 4 dxaiy) Job cuwd

Slesd i blate 1 (55— ¢ Slodd oy )

rale Jsb 4 arad) dsb Sl )55 3 ()
o] (Y Jsd) 55 Hls 2ae MJ:&JL,.»-\CLM):
ol b il o it o1 DL (580 4 s
e Fr o= 5 2B Hlad 53 (VA S
o fpep 53 Aald g 4 S 5 s S fol
ol Sl o 2aST 5l Ol L5l A ys VO (g 58
oo \Wr 5 A o8 gl 3 53 (4/Y0)
S us ol Sliud 258 5 2 Gl les
Ao ) AY (6 5 el pen 3 ALl @ Lo
G s Lol 53 0lE (F Jads) sls Ol 1) Lhals”
OLad s g 5y Falawe gla 28Ty (g 98 ASle  Jaoes
eIl dgb 2als 5 aiy; dsb JlplL (& o e
4 Seed b el dsb o PRI A 03 5 alse
DS Sl 3 S o oo 15 G5 )90 plo]
g WTU:;,w,wﬁs,tfawwmﬂsji_;
,> (Fallahi et al., 2009) ol ,Ln 5 >N .y o
LS S GE S e 535 205 0
Sl el I b L a4 i Sl (655 e



SR YARS VAR VAP TSTIS R P

O e B lad des 53 03531 SYELS 0 5T 0 e
w&ﬁ):..\_&‘}_.pbéjj_&ch_ﬂdj‘ﬂl{):)\m
T IR VB 4 by e olie o i bales
2y e S8 L 2B Gl lad 4 by e )50
5 (aids 53 o5 08 n  Als VA o 2t
e (V il 53 o550 05 hoa r Ao lg IVF) (o a8
Sos—i ma G F0ml s VL e o 4 VK
(Y Jgdr) AT s 4y 5 5l3 ST L )6 el 5les

6 gz Skl 3 g
23 ) ol e 9 S0 ¢S Dlesd e )
93 36 gog 3o gy @ 5T 1 (655 Calien o
Lf (? d}b) )}e )\)stu u\_..é)} ég_f_ Jl_,«.:>| cL»t
juM;w\ﬁyﬁ;Tow,{@ﬁ@ﬂ\p\
o ol Cs 4 sl ke o YL s S eny 58l
T 03 () Dl e Sl ap o 55 5T
5 s SB35 Gl Hled 4 by e (65 58 e

OSKar 5 (5 g 50

Gl ol 573 i g 5do lo o5 slacosl
S S 55 5 o 4e slas STL (Soltani et al., 2006)
o 0387 dslate 5158 035 25 o oo
5 R b olE 5Ly 00 (Sdie 315 5 5 pn bl ol
Skl e 5 oman 5 olS Ay S e 3lg0 nd 5
S o ol gn ol 5 ads ) dn g g ) Cor ge e
Laplobil L 4 0T Jlast 5 2t S o o s
g0 sla i, 5 b .(Han and Lee, 2006) s 54 o
M;@y\s\)uﬁj\éusuﬁuﬁﬁ;@u
305 G Syl 53 olS Jems il Esls

(Harman et al., 2004) 545 s o5

Coilams 1 GT Sl 3T

s

(e oled e 13l QL bl 4 o
2 o5 alime sk 55 fs 5 Hled s 5 650
3 nn dno ;3 S5 Jlei| pela 53 VG NS

s 5 s Dl oy il = sla 55 (GBS (35 (655 (U 5T) (K505 58 slaas L il ol 452 —F Ut
Table 6- Analysis of variance for physiological indices (Enzymes) of pumpkin seedling under
bio-priming and salinity levels.

(Mean Squares) o+ Ska

Dl s ol PRI PR SV ST, 5'*’“‘5"*&_’;‘”‘ 5”’“‘“—""‘5_‘“‘”
S.0vV df Catalase Peroxidase Asco_rb|c Syperomd
peroxidase dismotase
- . L&J 5
ST 7 15.84 **  1750.33** 7644.16%* 3.32%*
Bio-priming
Soxs
. 3 114.62 **  1020.84** 42451.51** 10.26**
Salinity
S5 X s b Sy
- L 21 40.43 ** 1374.53** 7765.30** 0.42**
SalinityxBio-priming
s LAT oLl
e 64 0.33 0.29 6.76 0.003
Error
( Ol el o g
o02) Dl e s . 9.14 4.06 4.74 4.62

C.V (%)

w;:\)cJub\cl:.ﬂ):,l;@n‘)u@mg*g;qe;e;,;mns

.ns, *and ** non-significant, Significant at 5% and 1% respectively
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Table 7- Mean comparision of effect of bio-priming and salinity on physiological indices (Enzymes)
of pumpkin seedling

~ ~ > P
) ) - = =
< Y b = 2T > 5
s = . >c — 2 B.E &
E y 2F L SE PR =g L4 2 S
432 Lz c « S5 R = o e 8O
e ot DT gttEE gmis ynwfE 116
Biopriming o2 n igs I 38s A T w BE
3 202 ST - \3 ‘ug%‘.“- l\lb-cE
£ " EE 2 S E SISO 2 3R
3 2 D 2 d> 2 25 29
i = 3= 3 8= ° g
- : 2 a
0 2.72p 3.05q 15.73t 0.20m
(7l pte) sl 40 477m 4.12¢p 25.23 ps 0.20 m
Control 80 6.83k 7.68m 4152 jk 1409
120 7.68 hij 26.79 e 175.29 a 140 g
0 1.90 d 2225 34.44 Imn 0401
(Sl gm0 BL 40 3.94no 10.26 j 40.66 jk 0.60k
Azotobacter bio-fertilizer 80 7441 45.10d 59.37h li
120 10.63 d 89.72a 158.87 b 2d
0 2.34pq 0.52 wv 11.09u li
G0k 6lis 25 5,5) B2 40 6.011 3.78p 22.23 18 1i
Phosphate bio-fertilizer 80 8.95¢g 9.39k 33.73mn 1.80e
120 11.71¢ 89.72a 70.30 f 3b
0 3480 0.63 wv 24.30 grs 1.20h
40 3410 2.75qr 4252 150 f
B1xB2 80 1007 ¢ 2.95q 5316 2d
120 14.62b 3.03q 75.73 e 340a
0 3480 1.10u 32.87 no 0.401
(LS5 O F 40 7.72 hij 4880 34.23mn 0.80
Trichoderma fungi 80 7.87 hi 13.88 h 65.87 g i
120 9.44 fg 16.53 g 96.47 ¢ 150
0 2.32pq 0.36 W 25.44 ps 0.80]
FxB1 40 6l 6.29n 27.94 pg li
80 7.28 jk 8.721 40.02 jk 1.40d
120 9.94 ef 61.07¢ 80.87 d 2.40vc
0 214 qr 0.87 uv 29.47 op 0.401
FxB2 40 4.26 mn 151t 37.66 kim 0.60 k
80 6.77 k 3.03¢ 38.59 jk i
120 8.04h 6.13n 60.23h 1.40 g
0 1.73r 1.10u 21.73s 0401
40 7.30 jk 2.45rs 26.23 pgr 0.60 k
FxB1xB2 80 9.69 ef 2370 f 38.94 jk 0.80]
120 16.89 a 64.74 b 39.73jk 0.80]
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Means followed by similar letters in the same column not significant difference based on LSD test at 5% level probability.
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Table 8- Effect of salinity on seed vigor weight index and dry weight indices

y ) W e s
OV ) 55 e 0 40 80 120
Salinity levels (mM)
C . il
hiCatas 115.87 a 82.15b 83.94 ab 45.94 ¢
Seed Vigor Weight Index
é W& oS oy
(027 e > 1.29a 0.97a 0.98a 0.61b
Dry weight (gr)

1 3 g D5l LD sy b de 35 0 Jlazt pelans 53 85w 52 53 alie U3 b (sla o Sile
Means followed by similar letters in the same column not significant difference based on LSD test at 5% level probability.
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